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TECTBI OTO JIASBEPHBIMU I'MPOCKOITAMUA
®.C. Typun!, C.1. Opemkun?, K.B. Pygenko®

1 Mockosckuii ['ocymapcrBeHHbIl YHUBepcuTteT uM. M.B. Jlomonocosa ,AUII MI'Y, Poccusi, Mocksa
2 MockoBckuii l'ocynapcrBeHHblit YHUBepcuteT M. M.B. JlTomoHocoBa, TAUII MI'Y, Poccusi, MockBa
3 MockoBckuii ['ocynapcrBeHHbI1 YHUBepcuTeT M M.B. JlIomoHocoBa, @usuueckuii dakynbreT, Poccus,

MockBa

PaccmaTpuBaeTcst MCIIO/Ib30BaHMe Ha3eMHbBIX JIa3ePHBIX TMPOCKOIIOB OOJBIIOTO pas-
Mepa [Jis U3MepeHMsI Ma/IbIX aHOMaJIMii 3€ MHOTO BpallleHusI, B TOM 4MCjie BbI3BaHHbBIX
spdexkramu OTO. O6CYRKIAOTCS MPOOIEMBI MCIIOIb30BaHMSI JTIa3ePHbIX TMPOCKOIIOB Ha
6a3e rasosoro jasepa (HeNe) mpu gimMTenbHbIX BpeMeHax IpoBeIeHNsI M3MepeHuii (Me-
CsIIIbI, roaIbl). PaccMaTpyuBaeTcss HE0OXOIMMOCTb ITOCTPOEHMS TEOPETUYECKOI MOIeN 3a-
BUCMMOCTY BBIXOJHBIX JAHHBIX JIA3€PHOrO TMPOCKOMNA OT AMHAMMYECKM MEHSIOLMX T1a-
pamMeTpoB Jia3epHOJ reHepaluy (TeMIlepaTypa ra3oBoro pas3psiaa, JeTajaei gaTumnKa, Ha-
KOTLJIEHHAs OCTAaTOYHAas HAMarHM4eHHOCTb U Ap.) 1S TTOCIeAY0Iel KOppeKu JaHHbIX
0 3HaUEHMSIX YIJTIOBOV CKOPOCTY BpallleHUS ¥ CHVKEHMS AVCIePCUM TTOTydaeMbIX pe3yib-
TaTOB. [IpecTaB/ieHbl pe3yabTaThl SKCIIEPUMMEHTOB C MaJIOi (ITIepMMeTpPOM pe30oHaTopa
20 cM) NWJIOTHOM MOZEJbI0 J1a3€pHOr0 TMPOCKOIIA C JOCTVMKeHMEeM YyBCTBUTEIbHOCTU
3-1077 pan/(c- Ti'’?).

OHEPTUSA, HEOBXOINMAS OIS ITIOPOXKIEHNMA BAPIT-IBUTATEJIEM
KPOTOBBIX HOP

AK. Tyt

1 aguts@mail.ru; COUMHCKU TOCyAapcTBeHHbI yHuBepcuteT, Coun, Poccus, 354003

Kak u3BecTHO [1], mpu BbIXOAEe Ha CBEPXCBETOBOI (CBEPXOBICTPHI) PEXXMUM IoeTa
BapI-Kopabib AJIbKyObeppe MCIoNb3yeT SHepruio nopsaaka 1/4 Me. ITIocKonbKy 3TO 3Ha-
4YKUTeNbHO 6osblie, yeM 3Heprus 1/100M ), Tpebyemast 111 06pa3oBaHMs KPOTOBOVI HO-
phI [3,4], To 06pasyeTcs KpOTOBast HOpa M BapIi-Iy3bIpb Dy, comepyKaliyii Bapi-Kopabib,
YXOOUT B Hee [2].

CospaHye KPOTOBOJ HOPBI B 3-MePHOM (3aMKHYTOM) (GM314eCcKoM MIpOCTpaHCTBe M
TIPUBOUT K TOMY, U4TO ITPOCTPAHCTBO M° CTaHOBUTCS MO0 HECBSI3HBIM B ciIydae 4-
MepHO¥ KPOTOBO! HODBI, MY HEOAHOCBSI3HBIM IIPY MOPOXAEHMY 3-MepHOM KPOTOBI
HOpBI. B pe3ynbTare mnojsiyuaeM HOBOe 3-MepHO€e MPOCTPAHCTBO M3 ¢ IPYTMMMU 4McCa-
My BeTtu b;. PacueT Heo6XomuMoii sHepruyu 6e3 ydyeTta ee 3HaKa ObLI chenaH B [3,4] ¢
romoIbio Gopmysbl PeBeHTOCa, OTHOCSITYIOCS K opmynam Tuiia 'acca-bonHe-YepHa.
TToc/enHye CBSI3BIBAIOT KPMBU3HY FeOMeTPIM MHOT006pa3usi M° ¢ ee TOMOIOTMYECKIf Xa-
PaKTePUCTUKOI, HAIIPUMEP C XapaKTepUCTUKOI Jitepa-ITyaHkape, uin ¢ KOMOMHaIMen
uycen Bertu b; (M3).

®opmysna PeBenToca umeet Bup, [5, Theorem 2]

- l(é) f {K(ED +3K(E)}dv = 2by (M) — by (M) + dy, (1)
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rae do = 0 wiu 1 B 3aBUCUMMOCTY OT YeTHOCTU MJIV HEYeTHOCTM OLHOMEPHOTo unciia bet-
™ by (M3); K({1) - 3HaueHMe pMMAaHOBOI KPUBU3HBI B INIOCKOCTM, OPTOTOHAIBHOIA &;
K (&) — 3HaueHMe pMMaHOBOJ KPUBMU3HBI AJIS1 TI000¥ IJIOCKOCTH, comepskateii ¢ (oTMe-
™M, 4TO K(£) He 3aBUCUT OT BbIOOpa MIOCKOCTH); dv — dopma obbema; [(E) — mamHa
MHTErpajbHOM TpaeKTOpUM oS ¢ (OHA IMMOCTOSIHHA).

Vi3sMeHeHMs MPOUCXOIST B o6mactu Dy, mostTomy [(¢) B Dy XapaKTepusyeT JTMHEHbIN
pasmep [ obmacTu.

Borunrast u3 ¢opmysnsl (1), HalmMCcaHHO! IJIsT M3 eé xe, HO HaIMCcaHHyIo 1ist M3, u
uMesi B BUALY YpaBHEeHMSI DViHILITeHa

161G
C4

R+K> = e, Ko=(K?-KopK®P,

rae Ky 5 — TeH30p BHEIIHe i KpMBU3HbI IPOCTPAHCTBEHHOTO CeYeHMs (CIMTaeM, UTO CPefi-
HSISI KpMBM3HA HE MEHSIETCSI, XOTSI OT 3TOTO YCIOBMSI MOSKHO M36aBUTHCS), COEePsKAIIEro
KOpabJib, MOTyYUM

1
v (Do)

4
o f Sedv | ~—S—[26by —6by +8dy), @)
4nG

Dy
e o = V(Dg)/1, s A= A(M3) — A(M3), unn

4
c

Se) ~

0e) 4G

[25b0—6b1+6d0]. (3)
o

Ilist 4-MepHOVi KPOTOBOJI HOPBI O by = 1, T. K. HA 1 yBeIMUMBAETCSI YMC/IO KOMITOHEHT
cBsi3HOCTU, Ob; =0—-0=0, ddy = 0 — 0 = 0 TOCKOJbKY OTHOCBSI3HOCTh coxpaHsieTcs. I1o-
TOMY [JI51 4-MepPHOJ KPOTOBOV HOPBI

c? c?

€y ~ =
AdnGo 4nGo

2-1-0-0]>0. 4)

Kak BuauMm, gjiss oopa3oBaHuUs 4-MepPHOI KPOTOBOJ HOPHI BapI-IBUTaTe/I0 HE00-
XOAyIMa MOJIOKUTEe/IbHAs SHeprusi!

A 11 3-MepHOI KpOTOBOI HOPBI O by = 0 B CUJTY TOTO, UTO UMCIO KOMITOHEHT CBSI3HO-
CTU He MeHseTcsl, TO by = 1 — 1 = 0. Ho 1OCKO/IbKY OHOCBSI3HOCTb HapyIIaeTcsl, MOsIB-
JisieTcs pyuka, To by =1-0=1,6dy =1—-0= 1. CiemoBaTebHO,

4
c

Se) ~ —

0e) 4nG

2:0-1+1]=0. (5)
o

[Monmyumam mOCTAaTOUHO CTPAHHYIO OLIEHKY, BUAMMO, O UeM-TO TOBOpsIyio. JIn6o o
TOM, YTO UCIIOJIb3YETCS U IOJIOKUTEIbHAS U OTpULIaTeIbHas d9Heprus (KaK B Crydyae BapIi-
nBuratesnst Ban nen Bpyka, TeM 6oj1ee, UTO cunTaeM cpeHee 3HaUeHMs (H€)), a, BO3MOXK-
HO, TOBOPUT O I'PyOOCTM HAIIMX OLIeHOK. VM 0 HeCcTabM/IbHOCUM 3-MepHBIX KPOTOBBIX
HOD.

[TocMOTpPYUM, UTO ITOTYUMUTCS, €CIU B ITPOCTPAHCTBE y3Ke OblyIa 3-MepHasi KpOTOBast HO-
pa — B BCSIKOM C/Ty4yae, B OOIIMPHOM IIPOCTpaHCTBe BceeHHOI, HaBepHSIKa CYIeCTBYEeT
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eCTeCTBEHHAs 3-MepHasl KPOTOBAsl HOpPA), U Mbl IIOPOXKAAeM HOBYIO IOJ, CBOM KOCMUYe-
cKuit Kopabib. B Takom cinyuae, 6p=1-1=0,06,=2-1=1,6dy=0—-1=—1. Cneno-
BaTeJIbHO, IIPY MOSBJIIEHUYM BTOPOI 3-MepPHOM KPOTOBO HOPBI

4

(5£)~—4C 2-0—1+(~1)] = -2<0. ©6)

nGo
Buaym, 4To 1151 MOpOKAEHMS 3-MepHOI KpOTOBOI HOPBI TpeOyeTCs 9K30THUUecKasi Ma-
Tepusi. ABTOp, olleHUB B 1982 romy B cTaThbe [3], 9HepTMi0 06pa3oBaHMsI KPOTOBBIX HOP,
He CTajl obpaliaTh BHMMaHMS Ha ee 3HaK — [IJISI TOIOJIOTMYeCKMX IepeMelleHMii B ITpo-
CTPAHCTBE, KaK BUIHO U3 MPEabIAYIIEero, JOCTATOYHO MCIIOJIb30BaTh 4-MepHbIe KPOTO-
Bble HOPBI ¥ OOBIYHYI0 9Hepruio. O6 oTpuilaTeIbHO JKe S9HEepruy CTal TOBOPUTD ITOCTIe
TOro, Kak TOpH, M3HavYaabHO aKL€HTMPOBAaB BHMMaHMe Ha 3-MepHbIX KPOTOBbIX HOpaX,
KOTOpbIe ObUIM HeCTAOMJIbHBI, IJISI OAAEPKAHMS UX CTaOMIBHOCTH, BBIHY)KIEHHO BB
B PaCCMOTPEHMeE OTPULIATEIbHYIO (3K30TUUECKYI0 MAaTEPUIO), BTSHYB B €€ TIOMCKHU ITPaK-
TUYECKM BCEX, KTO B TOI MM MHOI Mepe MCCIeq0Ba/l CBEPXObICTPhIe MepeMelieHs B
MIPOCTPAHCTBE UJIM MHTEPEeCOBasICs CO3AaHMeM MallliHbl BpeMeHMU.
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JIEKTPOIMHAMUKA HA ®OHE YVIAPHBIX TPABUTAILIMOHHBIX BOJIH
E.A. JTIaBbinoB!

1 davydov@theor.jinr.ru; O6beIMHEHHBII UHCTUTYT SIAEPHBIX MCCIenoBaHmii, JlyoHa

YoapHbIMU TpaBUTAUMOHHBIMYM BOMHamMu (YIB) SBASIOTCS IpaBUTALMOHHbIE IIOJIS
00BEKTOB, IBMKYIIMUXCS C YIbTPAPEISITUBUCTCKOM CKOPOCThIO. C X MOMOIIBIO MOKHO
OIMCaTh MIMPOYANIIINIA CIIEKTP SIBJIEHUII: paccessHMe JieMeHTapHBIX YaCTUIL IIPU CBepX-
BBICOKMX 3HEPTUSIX, TPOLIeCChl CIMSIHUS YEPHBIX AbIP, PU3UKY JOMEHHBIX CTEHOK B 3110-
Xy KOCMOJIOTMYeCKUX (Da30BbIX MIePeX0/IoB U MHOTOe Apyroe. B O0/NbIIMHCTBE peanbHbIX
npoueccoB YI'B pacipoCcTpaHsIIOTCS B BellleCTBe, [I03TOMY IIPeCTaB/ISIeTC sl aKTyalIbHO
3a7ava uccienoBanus Gusmku nonei Ha poHe YI'B.



